Local allergic rhinitis (LAR) in patients with no systemic markers of atopy is a very interesting phenomenon due to the lack of any definitive explanation for the mechanism of this IgE-dependent reaction. Some of the recent attempts to explain this phenomenon consider LAR to be closely associated with an allergic reaction, some suggest that this phenomenon is a spontaneous process in the nasal mucosa. Future attempts to elucidate the complexity of inflammatory reactions will undoubtedly establish a clear differential diagnostics algorithm for rhinitis.
Introduction
Defined as inflammation of the nasal mucosa, rhinitis is a condition that poses a number of clinical and research problems, due to its unclear categorization [1] . Rhinitis can be of one of three basic clinical types: allergic rhinitis (AR), infectious rhinitis, and non-allergic non-infectious rhinitis (NANIR) [2] . While in the case of AR, which can be definitively diagnosed via skin-prick tests (specific IgE) and whose pathomechanism is clearly understood, the other rhinitis types constitute a group of conditions, which, due to a lack of available diagnostic tools, are very difficult to study. Moreover, as can be seen in the very definition of rhinitis "…it is (an) inflammation …", which refers to all types of rhinitis, many of which lack the presence of inflammatory cells [1] .
The Epidemiology of Allergic Disorders in Poland (ECAP) study demonstrated that up to 40% of the general population (39.7% of the urban population and 21.6% of the rural population, aged 6-7, suffer from rhinitis; with only 3.7% of rural and 24.3% of urban residents diagnosed with AR, children aged 13-14, 36.2% of urban and 22.1% of rural residents, adults 37.6% of urban and 23.8% of rural residents) [3] . This leads to the conclusion that up to 16.4% of rhinitis patients are classified as suffering from NANIR, usually chronic NANIR. An average of 44-87% of patients diagnosed with AR have been shown to have concomitant NANIR, which proves the need to distinguish another type of rhinitis, where a confirmed allergy does not preclude the risk of concomitant NANIR, and conversely, a history of atopy without a clear causal relationship does not preclude NANIR [1, 4] . What constitutes a particularly interesting problem in terms of rhinitis classification is local allergic rhinitis (LAR), which constitutes 8-20% of all rhinitis cases [5, 6] .
Aim
The objective of this study was to gain a better understanding of rhinitis classification and emphasize the key role of IgE in LAR. Local allergic rhinitis is responsible for a significant share of rhinitis manifestations in patients diagnosed with NANIR. In fact, this is AR with local manifestations in the nasal mucosa involving sIgE production, however, with an absence of immunoglobulins E in other organs, particularly in the skin and blood serum.
Local allergic rhinitis
In patients with NANIR, LAR occurs periodically or chronically, which is confirmed by nasal lavage fluid tests for inflammatory markers [7] . Interestingly, studies on mice challenged with ragweed pollen without prior systemic immunization demonstrated a potential risk of the IgE-dependent reaction converting from local to systemic (affecting distant organs and systems) [8, 9] . Week three of continual exposure to ragweed pollen produced systemic atopy, which eventually led to pneumonia [10] . These studies show that 'entopic' individuals (i.e. those diagnosed with NANIR and LAR) may be at risk of a systemic IgE-dependent reaction, with LAR itself being a specific herald of systemic sensitization. Simi-larly, a study in human subjects by Rondón et al. showed a positive reaction in skin-prick tests and serum sIgE over several years of follow-up in LAR groups [7] .
Due to the scarcity of literature reports on the topic, there have been no definitive descriptions of AR types, which would include LAR. Our current understanding of the role of Th2 cells, locally produced class E immunoglobulins [11] , and eosinophil, mast cell, as well as CD3+ and CD4+ T-cell accumulation [2, 7] does not fully encompass the important role of IgE in rhinitis patients. This is a diagnostically challenging group (Figure 1) . Non-allergic non-infectious rhinitis diagnostics tends to be based on exclusion and the sub-phenotyping is difficult due to a number of various factors that trigger LAR [2] . Apart from the basophil activation test (BAT) and exfoliative cytology, nasal allergen provocation testing (NAPT) is the only diagnostic modality that helps determine which patients are at the highest risk of LAR based on reaction intensity [3] . What is analyzed is the samples of nasal lavage fluid, which are centrifuged, with the resulting supernatant assessed using the CAP technique.
Nasal mucosa reaction to the administered allergen is immediate and occurs mostly by stimulation of immunoglobulin-coated cells (mast cells, macrophages). This results in the secretion of inflammatory mediators, i.e. tryptase, histamine, CysLT, and PGD 2 [12] , which in turn stimulate the local sensory nerve and vascular receptors within the nasal mucosa. Mast cells secrete chemotactic agents and platelet activating factor (PAF), which contribute to the development of inflammation [12] . The immediate-phase reaction typically lasts approximately up to 20-30 min and may evolve into a late-phase reaction, which begins about 4 h after nasal allergen application. The late-phase reaction is characterized by a release of cytokines and chemokines into the bloodstream, which leads to egress of eosinophils from the bone marrow.
These eosinophils secrete eosinophil cationic protein (ECP) and major basis protein (MBP), whose levels correlate closely with the manifestations of a late-phase reaction. As a result of those changes, increased serum IL-5 levels together with transportation of this interleukin into the pulmonary circulation cause increased exhaled nitric oxide (eNO) levels and bronchial hyper-reactiveness [12] . The fact that IL-5 takes part in the pathomechanism of the IgE-dependent reaction in NANIR patients has been demonstrated in both mouse and human studies, which showed significantly increased IL-5 levels in the nasal lavage fluid [13, 14] . An NAPT study by Rondón et al. on a group of 50 (adult) patients diagnosed with idiopathic rhinitis showed significantly increased levels of inflammatory markers both in the nasal lavage fluid and in blood serum in comparison with those in the control group, and less increased levels in comparison with those in patients diagnosed with AR [7] . Conversely, in the youngest group diagnosed with LAR, NAPT with a house dust mite extract showed no significant increase in tryptase or sIgE levels in the nasal lavage fluid. Moreover, the proportion of patients diagnosed with bronchial asthma was as high as 38.9% [15] .
Rondón et al. define LAR as a reaction associated with local sIgE production and a positive response to NAPT [7] . Gelardi et al. classify LAR as a spontaneous process involving inflammatory markers, without NAPT. Interestingly, sIgE was shown to be present in the nasal lavage fluid both in the healthy controls and in the group with non-allergic rhinitis (NAR) (n = 12) In the combined group of NAR and control patients, LAR was observed in 67.9% (parietaria), 26.8% (olive), 15.4% (cypress), 60.7% (dust mites), and 38.1% (grasses) of patients. It should be noted that it was only in the case of parietaria allergens that a significant difference between the study groups was observed, with 73.3% of the AR group vs. 25% of NAR patients and 42.9% of controls exhibiting LAR (p < 0.04). Moreover, nasal cytology confirmed the hypotheses proposed by the authors on the role of spontaneous processes in LAR pathomechanism: in the NAR vs. AR groups, neutrophils 303.4 ±19.3 vs. 502.5 ±24.4, respectively (p < 0.001); eosinophils 82.5 ±10.4 vs. 59.4 ±7.9, respectively; lymphocytes 8.7 ±3.9 vs. 34.5 ±5.9, respectively (p < 0.001), mast cells 28.5 ±6.3 vs. 10.3 ±3.7, respectively (p < 0.001) [16] .
Conclusions
Since the mechanism of LAR has not been fully understood and the relevant literature reports are scarce, there is an urgent need to continue studies on this topic. A critical comparative analysis, particularly one including nasal lavage fluid assessment both following NAPT and with no NAPT, should help explain the role of an IgEdependent response in LAR. 
